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PROBLEM TO BE SOLVED: To perform resection of the surface of a 
cornea highly accurately. 

SOLUTION: A cornea operation instrument for resecting the surface of 
the cornea partially to change the shape of the cornea of an eye to be 
operated is provided with a data receiving unit for receiving form an 
ophthalmic instrument measurement data used for a factor to 
determine the corneal resection quantity of the eye and a first image 
data of the anterior part of the eye photographed in a state of 
measurement, a resection quantity determining means for determining 
resection data of the cornea on the basis of the measurement data, a 
photographing optical system for photographing the anterior part of the 
eye which has been brought into a state of operation, a detecting 
means for comparing a second image data of the image of the anterior 
part of eye photographed by the optical system with the first data to 
detect rotary deviation of the eye depending on photographing 
positions, and a data correcting means for correcting the resection 
data of the cornea on the basis of the rotary deviation by the detecting 
means. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] Cornea operation equipment which is characterized by providing the following and into which the cornea of **** 
is excised partially and the configuration of a cornea is changed. The data receiving unit for receiving the 1 st image data of 
the anterior eye segment image picturized in the state at the time of the measurement data and measurement used as the 
factor which determines the amount of ablation of **** through a communication wire or a storage from the singular 
number or two or more measurement meanses. An amount determination means of ablation to determine the ablation data 
of a cornea based on the measurement data of the aforementioned measurement means. Image pck-up optical system 
which picturizes the anterior eye segment of **** put on the state of undergoing an operation. As contrasted with the 1st 
image data of the above, it is based on the rotation gap by detection means to detect a rotation gap of the eye according 
the 2nd image data of the anterior eye segment image picturized by this image pck-up optical system to the difference in 
photography posture, and this detection means, and is an amendment data correction means about the ablation data of the 
aforementioned cornea. 

[Claim 2] the detection means of a claim 1 — the [ the above 1st and ] — the cornea operation equipment characterized 
by having a display means to display 2 image data on the same screen side by side, and a specific means to specify the 
feature pattern common to both displayed image data 

[Claim 3] The detection means of a claim 1 is cornea operation equipment characterized by detecting a rotation gap of an 
eye on the basis of a pupil center. 

[Claim 4] Cornea operation equipment which is characterized by providing the following and into which the cornea of **** 
is excised partially and the configuration of a cornea is changed. The data receiving unit for receiving the 1 st image data of 
the anterior eye segment image picturized in the ablation data determined based on the measurement data used as the 
factor which determines the amount of ablation of a way canthus film, and the state at the time of measurement through a 
communication wire or a storage. Image pck-up optical system which picturizes the anterior eye segment of **** put on 
the state of undergoing an operation. A detection means to detect a rotation gap of the eye according the 2nd image data 
of the anterior eye segment image picturized by this image pck-up optical system to the difference in photography posture 
as contrasted with the 1 st image data of the above. It is based on the rotation gap by this detection means, and is an 
amendment data correction means about the ablation data of the aforementioned cornea. 

[Claim 5] ophthalmology equipment **** which obtains the measurement data used as the factor which determines the 
amount of **** of ablation for the cornea operation equipment which excises the cornea of **** partially — the 
ophthalmology equipment characterized by to be equipped the photography optical system which photos the anterior eye 
segment of *♦**. and a measurement front stirrup with a storage means make the anterior eye segment image under 
measurement correspond to the direction of measurement data, and memorize it and the output unit which output the 
measurement data and the anterior eye segment image which were memorized 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ophthalmology equipment which obtains the 
cornea operation equipment into which the shape of cornea surface type is changed, and the measurement data for it by 
excising a cornea. 
[0002] 

[Description of the Prior Art] A cornea is excised by irradiation of a laser beam (ablation), and the cornea operation 
equipment which corrects the ametropy of an eye is known by changing the shape of cornea surface type. In this kind of 
operation, properties, such as a cornea configuration of +*** before an operation and a refractive-power distribution (or 
distribution of wave aberration), are measured, and computing the ablation data of a cornea based on the measurement data 
is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the posture at the time of a cornea operation is performed on a bed in 
the state of horizontal decubitus ****** to the posture at the time of measurement of the above eye properties being 
usually in the state (state which saved a patient's face) of a standing position. It is known that eyeball rotation will occur in 
the state of lying*-down grade to the state of a standing position, and it is based on a patient, and there is also a case 
which makes it an angle and rotates 5 times or more. In the conventional cornea operation, there was a flower-stalk 
problem which cannot fully be taking into consideration rotation of the eyeball by the difference in this posture, this 
invention makes it a technical technical problem to offer the cornea operation equipment and ophthalmology equipment 
which can conduct a cornea operation with a more sufficient precision in view of the above-mentioned conventional 
technology. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is characterized by equipping 
this invention with the following composition. 

(t) In the cornea operation equipment into which the cornea of **** is excised partially and the configuration of a cornea is 
changed The data receiving unit for receiving the 1st image data of the anterior eye segment image picturized in the state 
at the time of the measurement data and measurement used as the factor which determines the amount of ablation of **** 
through a communication wire or a storage from the singular number or two or more measurement meanses, An amount 
determination means of ablation to determine the ablation data of a cornea based on the measurement data of the 
aforementioned measurement means, The image pck-up optical system which picturizes the anterior eye segment of ***+ 
put on the state of undergoing an operation, A detection means to detect a rotation gap of the eye according the 2nd image 
data of the anterior eye segment image picturized by this image pck-up optical system to the difference in photography 
posture as contrasted with the 1 st image data of the above. It is characterized by having an amendment data correction 
means for the ablation data of the aforementioned cornea based on the rotation gap by this detection means. 

(2) the detection means of (1) — the [ the above 1st and ] — it is characterized by having a display means to display 2 
image data on the same screen side by side, and a specific means to specify the feature pattern common to both displayed 
image data 

(3) The detection means of (1) is characterized by detecting a rotation gap of an eye on the basis of a pupil center. 

(4) In the cornea operation equipment into which the cornea of **** is excised partially and the configuration of a cornea is 
changed The data receiving unit for receiving the 1st image data of the anterior eye segment image picturized in the 
ablation data determined based on the measurement data used as the factor which determines the amount of ablation of a 
way canthus film, and the state at the time of measurement through a communication wire or a storage, The image pck-up 
optical system which picturizes the anterior eye segment of **** put on the state of undergoing an operation, A detection 
means to detect a rotation gap of the eye according the 2nd image data of the anterior eye segment image picturized by 
this image pck-up optical system to the difference in photography posture as contrasted with the 1st image data of the 
above, It is characterized by having an amendment data correction means for the ablation data of the aforementioned 
cornea based on the rotation gap by this detection means. 

(5) ophthalmology equipment **** which obtains the measurement data used as the factor which determines the amount of 
ablation of **** for the cornea operation equipment which excises the cornea of **** partially — It is characterized by to 
be equipped the photography optical system which photos the anterior eye segment of ****, and a measurement front 
stirrup with a storage means make the anterior eye segment image under measurement correspond to the direction of 
measurement data, and memorize it, and the output unit which output the memorized measurement data and the anterior 
eye segment image 

[0005] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing 1 is drawing showing the composition of the cornea operation process defined system concerning this invention. 
The ophthalmology measuring device to which 1 measures a cornea configuration and a refractive-power distribution, and 
200 are cornea operation equipment which irradiates a laser beam at a patient eye (♦**♦). In the ophthalmotogy measuring 
device 1 , after obtaining the measurement data of the cornea configuration used as the factor which determines the 
amount of corneal abscission, and a refractive-power distribution, the amount data of ablation are computed based on the 
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measurement data. The amount data of ablation is transmitted to the computer 209 of cornea operation equipment 200 
through a wire communication or an electronic recording medium. 

[0006] The side appearance of the ophthalmology measuring device 1 is shown in drawing 1 . The head supporter 2 for 
fixing the head of the subject is fixed to fixed pedestal la. Measurement is performed where a patient's (subject) face is 
perpendicularly saved to this head supporter 2. 5 is the test section by which a measuring beam study system, alignment 
optical system etc. were contained. By toppling a joy stick 4 all around, this soma 3 which carries a test section 5 moves 
all around (Z the direction of X) in a fixed pedestal la top. Moreover, by carrying out rotation operation of the rotatable- 
knob 4a prepared in the joy stick 4, the direction driving gear of Y (upper and lower sides) which consists of a motor etc. 
operates and a test section 5 moves to the upper and lower sides (the direction of Y) to this soma 3. 39 is the monitor of 
a color and the information information to the ** persons the image for observation examined the eyes, as a result of 
alignment information, as a result of [ measurement ]. etc.. etc. is displayed. 

[0007] Drawing 2 is drawing showing the optical system contained by the test section 5. 101 is optical system which 
floodlights the flux of light for cornea configuration measurement The ring pattern which 102 is the PURACHIDO board of 
the shape of an abbreviation semi-sphere which has opening In a center section, and has much the translucent parts and 
the shading sections of a concentric circle centering on an optical axis LI is formed. 103 is the lighting light sources, such 
as Light Emitting Diode. It is reflected by the reflecting plate 104 and the light which emitted the light source 103 
illuminates the PURACHIDO board 102 to homogeneity mostly from behind. A ring pattern image is projected on the cornea 
examined the eyes. The anterior eye segment lighting light source 105 which emits near-Infrared light is formed in the 
periphery of the PURACHIDO board 102. . • j :*u 

[0008] Behind the reflecting plate 104. the index projection optical system 1 10 for working distance detection equipped with 
the light source 1 1 1 and a lens 1 1 2. and a lens 1 1 6 and the index detection optical system 1 1 5 equipped with the position 
sensing element 1 17 are arranged. Light from the light source 11 1 is made into the abbreviation parallel flux of light with a 
lens 112. and is irradiated by the patient canthus film from across through opening prepared in the reflecting plate 104 and 
the PURACHIDO board 102. and the index image of the light source 1 1 1 is projected on a cornea. The flux of light of the 
index image formed in the cornea passes along opening prepared in the PURACHIDO board 102 and the reflecting plate 
104 and it carries out incidence to the position sensing element 117 through the lens 1 16 of the index detection optical 
system 115. The alignment state of the working distance examined the eyes to equipment is detected from the position of 
the index image which carried out incidence to the position sensing element 117. 

[0009] Behind the optical axis LI. the eye refractive-power measuring beam study system 120 is formed. The eye 
refractive-power measuring beam study system 1 20 consists of a slit projection optica! system 1 21 and slit image light- 
receiving optical system 131. The near-infrared flux of light which emitted the light source )22 of the slit projection optical 
system 121 illuminates slit opening prepared in the rotating sector 123. After the slit flux of light scanned by rotation of a 
rotating sector 123 passes through the projection lens 124 and the limit drawing 125. it is reflected by the beam splitter 
126. Then, it Is floodlighted by eyegrounds, after penetrating the beam splitter 25 which makes the same axle the optical 
axis of fixation optical system and observation optical system and condensing near the cornea examined [ E ] the eyes. 
[0010] The slit image light-receiving optical system 131 is equipped with drawing 1 34 and the light sensing portion 135 
which were prepared on the optical axis L2 reflected by the light-receiving lens 132 prepared on the optical axis LI, a 
mirror 133 and the mirror 133. Drawing 134 is arranged in the posterior focal position of the light-receiving lens 132. a light 
sensing portion 1 35 — the light-receiving side — the light-receiving lens 1 32 — being related — the cornea examined the 
eyes and abbreviation — it has eight photo detectors 136a-136h located in a conjugate position The photo detectors 1 36a- 
1 36f of these are located on the straight line passing through the center (optical axis L2) of a light-receiving side, and they 
are prepared so that photo detectors 136a and 136b. photo detectors 136c and 136d. and photo detectors 136e and 136f 
may become symmetrical to the center of a light-receiving side, respectively. The an^angement distance is set up so that 
three pairs of these photo detectors can detect the refractive power con^esponding to each position of the direction of 
circles of longitude of a cornea (on drawing 4 . shown as equivalent size on a cornea). On the other hand, photo detectors 
1 36g and 1 36h are formed so that it may become symmetrical on the straight line which intersects perpendicularly with 
photo detectors 136a-136f focusing on an optical axis L2. 

[001 1] By this eye refractive-power measuring beam study system 120. a rotating sector 123 and a light sensing portion 
1 35 rotate by the rolling mechanism which consists of a motor, a gear. etc. synchronizing with the circumference of an 
optical axis, respectively. ■ ^ 

[0012] On the optical axis L3 made an optical axis LI and the same axle by the beam splitter 25. one-way mirrors 26 and 
27. a lens 28. the fixation label 29. and the visible lighting light source 30 are arranged. The fixation label 29 has a fixation 
point in the center, and the surroundings of it are considering it as the composition which penetrates the light Moreover, a 
lens 28 is movable in the optical-axis L3 direction, changes the position of the fixation label 29 which carries out the 
fixation to optometry-ed. and is applied at the time of eye refractive-power measurement, or It gives a regulation load 
at it to optometry-ed. 

[0013] On the optical axis L4 made into an optical axis L3 and the same axle with a one-way min-or 27. a lens 33 and the 
light source 34 for alignment are arranged, and the index flux of light for the alignment of the direction of four directions is 
floodlighted by the cornea examined the eyes by lighting of the light source 34. 

[0014] Moreover on the optical axis L5 made into an optical axis L3 and the same axle with a one-way mirror 26. the lens 
35 and CCD carnera 38 which is an image pck-up element are arranged, and CCD camera 38 receives the reflected light of 
the from examined the eyes. The output from CCD camera 38 is inputted into a monitor 39. and a photography image is 
displayed CCD camera 38 is used as the object for anterior eye segment observation, and an object for detection of an 
alignment index image, and also is made to serve a double purpose as an object for detection of a PURACHIDO ring image 
and constitutes a part of alignment optical system and cornea configuration measuring beam study system. Moreover, CCD 
camera 38 constitutes the photography optical system for anterior eye segment photography. 

[0015] Next the composition of cornea operation equipment 200 Is explained based on drawing 5 -8. Drawing 5 is the 
external view of cornea operation equipment 200. 201 is a main part of operation equipment, and the excimer laser etc. is 
built in The laser beam of an excimer laser shell passes along the optical system for laser radiation mentioned later, and is 
led to the arm section 202. The interior of the arm section 202 has the optical path of a laser beam, and optical elements, 
such as a mirror, are arranged. The micro mirror part 203 of the both eyes for observing a patient eye and the lighting 
section 204 grade are prepared in the arm point 205 of the arm section 202. 
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[0017] 206 is a controller and is equipped with operation switches, such as the joy stick 207 which gives the signal for 
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[0028] If the measurement switch 41 is pushed after making alignment complete, predetermined-time lighting of the lighting 
light source 103 is carried out, a PURACHIDO ring will be projected on the cornea examined the eyes, and the anterior eye 
segment image picturized by CCD camera 38 will be memorized by the image memory 43. The cornea configuration 
operation part 53 carries out the image processing of the picture memorized by the image memory 43, and performs the 
edge detection of a PURACHIDO ring image. And it asks for a cornea curvature distribution from obtaining each edge 
position to a cornea center for every predetermined angle (1 time) step. Cornea curvature distribution data are memorized 
by the storage sections 45, such as a hard disk, with the image pck-up data of an anterior eye segment image. 
[0029] When measuring eye refractive power, it is made refractive-power measurement mode. While the anterior eye 
segment image picturized by CCD camera 38 will once be memorized by the image memory 43 if the measurement switch 
41 is pushed after carrying out alignment like the above-mentioned, eye refractive-power measurement by the eye 
refractive-power measuring beam study system 120 is performed. Photography of an anterior eye segment image may be 
under measurement The eye refractive-power operation part 52 asks for the distribution of eye refractive power which 
changes in the direction of circles of longitude based on the phase contrast of the output signal from each photo detector 
which a light sensing portion 135 has. The obtained measurement data is memorized by the storage section 45 with the 
image pck-up data of an anterior eye segment image. Since the measurement data of a refractive-power distribution has a 
direction component at this time, a measurement front stirrup matches physical relationship with the anterior eye segment 
image pck-up photoed during measurement and a control section 50 makes it memorize. In addition, with JP.10-108837,A 
by these people, since refractive-power distribution measurement is fundamentally the same, refer to this for it for details. 
[0030] If the measurement data of a cornea curvature distribution and the measurement data of an eye refractive-power 
distribution are obtained, each measurement data will be inputted into the amount analysis section 54 of ablation by 
operating the keyboard 58 and mouse 57 which were connected to the control section 50 according to the directions 
displayed on a monitor 39. [ in / optometry-ed / same / as mentioned above ] The amount analysis section 54 of ablation 
calculates the amount of ablation for a refraction operation (the amount of corneal abscission) from eye refractive-power 
distribution data and cornea curvature distribution data. Hereafter, the outline is explained. In addition, by both 
measurement, it can usually treat by performing continuously measurement of a cornea configuration and a refractive- 
power distribution as what the rotation gap and the collimation gap occur and does not require them for optometry-ed. 
[0031] First a cornea three-dimensions configuration is searched for from the measured cornea curvature, and it changes 
into cornea refractive power using a Snell's law. Next the data of the measured eye refractive-power distribution are 
changed into the data of an eye refractive-power distribution in a cornea position. By these, the value which expressed 
refractive power required to consider optometry-ed as emmetropia with the form of cornea refractive power is calculated. 
And the distribution data of this refractive power are changed into the distribution data of cornea curvature, i.e., the three- 
dimensions configuration data of a cornea, using a Snell's law. Finally, the data of an operation field are given and the 
amount of ablation is computed to the three-dimensions configuration which can be found from the cornea curvature by 
cornea configuration measurement by deducting the three-dimensions configuration data which can be found from the 
cornea curvature distribution which changed the refractive-power distribution. As data of this amount of ablation, a 
spherical-surface component (symmetry-of-revolution component), a cylindrical-surface component (axial-symmetry 
component), and an unsymmetrical component are divided and asked, and the graphic display of each amount of ablation is 
carried out in 3-dimensional configurations, such as a bird's-eye view. 

[0032] In addition, although measurement shall ask for a refractive-power distribution, this may measure a wave aberration 
distribution (measurement shown in USP.6,086,204). Since a refractive-power distribution can be transposed to the form of 
wave aberration, both can say that it is equivalent. Although calculation of the amount of ablation is only called for even 
from wave aberration data, precision is secured more for the direction for which it asks by the relation with the 
measurement data of a cornea configuration. 

[0033] The image data of the anterior eye segment memorized by the called-for amount data of ablation and the image 
memory 43 is made a set and Is outputted to the cornea operation equipment 200 side through the floppy disk into which it 
was put by communication port 59b and floppy disk drive 59a. A computer 209 takes charge of the receipt of data In 
addition, the amount analysis section 53 of ablation may be given to the computer 209 by the side of cornea operation 
equipment 200, may make a set measurement data and anterior eye segment image data, and they are outputted to a 
computer 209, it may send them, and things are sufficient as It 

[0034] Next operation of cornea operation equipment 200 is explained. A patient is put to sleep on a bed 300 and a 
patient's face is prepared in a position relation to a bed 300. namely, the physical relationship of a patient's face [ as 
opposed to / since the direction of XY which a bed 300 and the arm point 205 move is adjusted to the predetermined 
relation / the test section 5 of the ophthalmology measuring device 1 ] — the arm point 205 — also receiving — 
abbreviation — it will change into the same state Next, a way person performs alignment of the XY direction so that it may 
mind through the micro mirror part 203 and a reticle and a pupil without illustration may become a predetermined relation. 
The alignment of a Z direction observes the slit image projected from the slit projection optical systems 240a and 240b, and 
it is made for both slit image to lap at the center. After making alignment complete, the photography switch arranged at the 
controller 206 is pushed, and an anterior eye segment image is picturized by CCD camera 233. The picturized anterior eye 
segment image is inputted into a computer 209. and is memorized by the storage section which a computer 209 has. 
[0035] If the anterior eye segment image of the patient eye in lying-down grade is obtained, a computer 209 will perform 
amendment processing of the measurement data based on the difference in posture from this and the anterior eye segment 
image obtained at the time of measurement of the ophthalmology measuring device 1. Hereafter, this amendment 
processing is explained. 

[0036] First the anterior eye segment image data obtained at the time of measurement of the ophthalmology measuring 
device 1 and the anterior eye segment image data obtained by CCD camera 233 are read. Drawing 9 shows the example of 
a screen displayed on the monitor 291 at this time. Anterior eye segment picture 310a obtained at the time of 
measurement of the ophthalmology measuring device 1 is displayed on screen left-hand side, and anterior eye segment 
picture 310b obtained by the operation equipment 200 side is displayed on screen right-hand side. A pupil edge is extracted 
about the anterior eye segment pictures 310a and 310b by the image-analysis section which a computer 209 has. and a 
pupil center is searched for by it 31 la shows the pupil center over anterior eye segment picture 31 Oa, and 31 1 b shows the 
pupil center over anterior eye segment picture 310b, and it is indicated by the mark on each anterior eye segment How to 
search for a pupil center defines the rectangle surrounded with the vertical line of-two right and left and the horizontal line 
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carrying out — an amendment — things are made Tlie control section 50 by the side of the ophthalmology measuring 
device 1 may perform these amendment processings, and the computer 209 by the side of cornea operation equipment 200 
may perform them. 
[0047] 

[Effect of the Invention] As explained above, according to this invention, a rotation gap of the eyeball by the difference of 
the posture at the time of measurement and an operation etc. is amended, and a more accurate operation can be 
conducted. 



[Translation done.] 
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Isf*l5) j!ffBgcO:g^^g|5^>&t){::^^i-?):^M#W 

agg©fci!^)(c»ag(75^i^,»^^fe^5 t ai:S7=' 

-<?*#5Bg^^SB*3^^-C. «gg<0*filga5*^t^-t-S« 

»7t^^i:. a!l^3fIXttSiJ^4'<^fiflBga5^^S!l^T="-^ 

lO 0 0 1 1 
[0 0 0 21 
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2 

[0 0 0 3] 

[zM L-xmw^ii'^-!i^mx'mm^m'^^±-r^ r t 

v^t^j;^.Bl^C)llte&+5>tr#ltt?#Tv^n^v^i pp„^^ 

J; t) fflffifi < ^T;t-5:^l)it#^ffig«&t^*Bg^P^^«^^titt-r 
5riSra^fflSIS^:■f--5„ 
10 0 0 4] 

(1) mm'^m^n':^mm^\:.^ ^m<om-'^^^ 
^i>nm^mmmzio\^^x. «Bg(??^^ft«r*^i--5s 

i ») »{t $ tLfcffiagSB&ro^ 2 

BgcDSte-ftLSrl^m-rSftlJii^Si:. ^^ai^^t^J:^ 

(2) (1) c9ltttS#l&<4. tfrlH^lXt>*^21fft-r" 

-9-kWl-mm\-cm^X^m-ti>^7ri^^t. jft^^tv 

(3) (1) (Di^m^mt. mi'¥'b'^mm\m(r>wi 

(4) W(o^a*^$ii53^«)i::^i^L, 
7.^-^m^mmm.\zii\.^x. wagA^<^^^fi^sr*^-r 

5 i 5 ^7= - ^ ?r Sici*:^ $ ti, ^l^x - S 
r/a'J£^ro;btffiT-«^$ti.fcfttiBg||5«to^ 1 Hf^T^-^S' 

i^fcH^IBg^ftcom 2 liftx- §rSljfe» l i(f*7==-^ t 



3 

(5) mi^(D'h^-k%V:i^mz.m^-^^^m^wmm.<o 

[000 5] 10 

[0 0 0 6] mi t:i}±ig?4ag^igg i mm^^Wi^^ u 
s# imk^) <om^mm.\^^xtz.^^mxm\'^f>^nt>ti 

aii^Sfrftfe:^ (Z. X:^f^) ii^^^f^o ^fc. v>3 
^^<^icJ:S9. ^-^m-fi^htSihY (±T) :tri^i^Sb§^ 30 

[0 0 0 7] HI 2 fiSJ^SFR 5 triR«ft$ix-5*i¥^^^^-r 

^^xh^o 1 0 af^^^^gRicMp^i^oiiis^^^cDy 

1 0 3\ihEDm(Dmm^UX\ 3fe?!gl03^^b 40 
fc^tfiSltlg 1 0 4 T'SltStV. ^ 1 0 2 ^^^^ 

m^-hmm-{zmmi-^xo\ztj:^x\^^^o wmmn^ 

2c^^KJat;i{iffi^^^^S:^r^tuiBi&|5Be0^3^^^ 0 5f)^^ 
^nhi^lX\-^o 

[000 8] Slt« 104 <oWik\:in. %m. 1 1 1 ^ u 

^xi 1 2^m^^\m^mm\hm(Dnmw^it^ihi 

10. t^V-Xi 1 6<i:ffig<tffim^l 1 7^«;t^if^ 

ita:53fe^^i 1 5mm^i^lx\^^^, %m \ i i75=»e?(?? 

5t*ii-^-Xi 1 2f;:J:oTPi&W3t«(w^tt. Stttgi 50 



2 u u :■; V 7 

0 ARXJ-yy^' Wgl 0 2iCi3:iT^n7t[iRP^jiaoXS 

mv. mmMm^^mi 1 5(7?uvxi i esr^u-cffi 
s^m^i 1 7t::A#-t-^o im^mmi^i i 7(^a 

[0 0 0 9] A#L 1 (7)f^:fr(c(iggetff:;^}ii|^3fe^3^ 1 
2 O^S^tt^tLTl^^.^o 0B®tFf^JSiJ^*^^'l 2 0J^. 
!) y 1 2 1 <^;^ i; 5/ hft§**^^ 1 3 

1 ;^^??^f^^ti^o y h^B^^m 1 2 1 <D^m 1 

2 2Sr^Lfcffi/^^^^:^fi, mU-^^i^—l 2 Blz^itf 

4, SJPI^t? 1 2 S^STtfl. t:^-^;^7^y 1 2 6 

[0010] X y hft^Tt*^^ 1 3 IJi. 3t$AL 1 
±lrl^tte>ixfci§:3fei^>Xi 3 2. ^^-133. 
-1 3 SlZ^^RM^h.^^mL2±izWfbh.fz^V 
1 3 4^t/§)fegf5 1 3 5^1ix.^o 1 3 4f±^7fel^ 

>'Xl 3 2f^)^«ii^^,ffi®ic:ifig$tL'5. ^*ffl5l 3 5 

it^(D^ytmiz^ g^u^xi 3 2i-MLris^tBg:ft^ 
«i:a&^s:/cf{£a(^&«-f ^ secog^^^i 3 6 a- 1 

3 6h^Wbri/^^« rcort(7)S3t*^l 3 6 a — 1 3 
6 f liS5tffi^Dq3,C,^ {3t^L2) ^il5i[j^±ir{ie 

§3fe*^ 136a<Jrl36b. gi^^T- 1 3 6 c ^ 
1 3 6 d . S:3tm^ 1 3 6 e i: 1 3 6 f ^'^^iX^n^^ 

m<D^^b\mvxmm^ts:^^o\^wifhtix\^'^o r 

fcmmti^^mx^^xoiz^ ^(Dmm^mm'^^ti 

XV^^ (l2}4±-eii. ^^±ic:^B{t^#{ffi1^-YX<ir LT 

o -;^> S*^^l 3 6 g <t 1 3 6 hfi. 
*I4L 2 ^^^biZLX^^m^ I 36a-136f<!:ii: 

[0 0 1 1 J r(7:)a6E^;^Ste3t^^ i 2 oxti. ^- 

-12 3 <tS3tgi3 1 3 5 r^^n^e^^m^Bi 0 i:imm lx 

\Bl^i-^X0iiC:/'j:^X\.)^o 
[0012] \:f—J>^>^y'])^y^2 5\ZX^^mLltm 

m^^h^^^L3±l,a±. y^-y ^y-2 6 . 2 7. 

[0 0 13] y ^ 7— 2 7*r J: tp^ttL 3 tmm\:i 



M) 



fj.^lS)] 2 I) u - V t) M ■;■ 



fe^CCD;t7 7< T 3 8;5^iaS^HT*D«9 . CCD;^?^^ 
3 8li|S1tPS;^^bc7:)Klt*^S*'r^o CCD;:tr^^3 

K^o CCD;?7p<7 3 8{lttiaSffl5m^ffl:S.t>*T^-r 

hJiSftcoitmffli: tTffiffl^;h.5te. X^^K^v^^ 

^38 \mmum'^m(Dms^^^mi:m^^^o 

^(D^tm^w^. ^y-m(r>^^mi^7^>mw:^thx\^^ 
^m^^^tiisb(DMm<Dmum\^ 203. sgp^gp 204 

10 0 161 T—M^U2 0 2it. me^cTjk-f-^oiz. X 
SI52 0 5{:±Z*-|^5fe«iKBltl5 2 5 3 i;i<±:«9 z:frf^ (±T 

\z^m^mxh^o ^mmn2 5i. 252, 2 

(0 0 1 71 2 0 6{i=»>'hn-T-efe«9. T-AgR2 

0 2^XY^m:im^-t^tzi^(Om^^^x.^i>B4 y^ 

'f-^mx.^o 2os\ti^-'^m^m^-^m^tii^(Dyy 

>'tf^— ^-efe^o =i^^erL — ^ 2 0 9{±. *ft:2 9 

0, ^:::i^291, K 2 9 2 . -^'i7y;2 9 3^ 

^\t.m.mtL(D'j(^mx^w^^^'t^o B^mmmmn 2 

0 3 (7:)il«^Ti;i«;!)^tbS. 

[0018] ^$tf^g*fr 2 0 1 (Dyt^^Rzfmm^<r) 

m,Km^^m7\zm-^\^'x.tmir^. 2ioiii9 3n 

1f'fc:^'-i.{^. ^^-2 11. 2 1 2{zX^R^^n. 

7-2 1 3T^ t)i::9 0S::^f^{wSW$n^o W-M 
^y-2 1 3i1i:^v-m«]U2 1 4\zX^m{z:t^n^^ 



6 

.'^.fi. #@^¥4-2 4 2 6 4 4^{r=¥*fiB{ri5«t^tlTl^ 
[0 0 19] 2 1 5J:i^y-i^n-x— ^ 

2 1 7{i ^ Tfe^o 

[0 0 2 0] 2 1 8^±ryiy-iyB ^-mm^p^Bizmm 

10 r^lS]-$nfl^T/^-^YT-fci9. T/'^-^^lgf!igl5 2 1 

9i::J:t)^(7)5lnfl;5^$;ibK^o 2 2 0 ltT>^'u— >^ 

^YTfe«9. T/-?-^^IEi(iS!52 2 ltcJ:i9l«P*ii:;^ 
y hBap<7?:Sftn;6^^;tbn^o 222. 2 2 3(±tf— 

J^(D^\^^^^^%y-Xh^. 2 2 A\'tm^T^<-^ 
2 1 8 jb^J:t>':^ i; y hTy<—=^^2 2 0^m^^^(Dfk 

[0 0 2 1 ] ^tz. ^]) y hr^<-'^^ 2 2 0 i: ^ ^ — 
2 2 2 <[r(7:>Pp1(7:)jfcg§{c(l, 5j'f'lT/<-^-t1S2 6 O^m 
20 Ift^t^t;::iafi$tL. 5i'#)T/^-5"^S2 6 0{i5>SiJi>-r 
y^ 2 6 5t(Om^'^i:>^\zXy). U—^}f—M(0^^ 

:^\^^mnmcm^i-r^^oi::yj:ox\^^^. zfD^^mr 
/'^-^Yt^2 6 0 ,h53^sijv-^^>^ 2 6 5(t. nm<D$^n 

-f"-r1g2 6 0^itm2 1 0«;6^^1,^<i:. 08{c:^-r 

mz±^^(Dm^4^r^<-i^^2 6 ifi'^em^ 
/wX\^^, :inb<DV]r^/bTy<—^^ 2 6 1 ^5^S^>-t 
y^ 2 6 5;dSJ^o$/-^>y^;K2 6 6 Id i oT51J^6<}tr|i 

;6>i^ttbnTl^5o 5^^S'JT/<-^^«2 6 0:S:tJ^5^f^> 
:y 2 6 5 fiMibgP 2 6 8 J; «9 . l^-^^m^mSi 
7i ¥ ffi ^ »I ^ tg <!: ?i o r i/ ^ ^ o 

[0 0 2 2] 2 2 5{ll 9 3 nm(7:>:3i3e>>-y'U— if tf— 
^ 1^ ^y^ ^y-X-hV . S^l^>'X2 2 4 4:®7tl/ 
-if ^J'n^ -/^ ^^-2 2 Sirifp 9 0" 

40 m^^nxmMEc^tm^^ri^o 

[0 0 2 3] ^'^'^u^>y^^y-'2 2 5(D±1j\:inm 
mi 2 2 6, nm^>:^2 2 7 . 2 0 3 

^H^o 2 3o\t.m^^U2 0 3(Dmi&^^(Dm 

1-1^X2 2 7 (D^UJ^) (rffig^ixfc^ y--efc«9 . ^ 
7-2 3 0(DRit«SSlCJiS^{tU>'X2 3 1. 
2 3 2. #^K®ig'7-i'/U^5' 2 3 5, CCD;i7 7«9233 
;)SgaE$ixTV^>5o ^^&1-'>'X2 2 7. ^y-2 3 0, 
^^-2 3 2. my^i&y ^ 2 3 5. CCD::^/^ 

2 3 3i±s^#cotuisgri&mi-^3t^^&«^--r^o c 

50 CD;«7p^ ^ 2 3 3^0tU;^ltP>'e^^— ^ 2 0 9i:i»jS^ 




p.6,086,204tr/T^$ix/caij:^) , mmti'A^^'tmm^m 

10 0 3 31 i^^h^flfcTy^i^-iyalym'T — ^tmit. 

®{f^-- h 5 9 b^:7in -.eVrV K^^ 
5 9a f::A;h.btLfc:7t:i fcV-r-r ;^^^^LtA0^ 

5 3{±:ftM#*B^g2 0 OftflcT^^ Vt'^-^ 2 0 9{r^^ 

1 0 0 3 4 1 m^. "^-m^mmm. 200 (Dmi'f^mmir 

A^^^y h 3 0 0i,:im^^L. -<:y h 3 0 0 {:i>(>f b 

rj\'^(Dmm\^m^^^x\^'^(Dx\ mmm'^mm 1 <dw\ 

5\cMvxhmmc'Jikmiz-t^ztt.y'j:^o m^. 
mmmu2 0 s^^vx^Lxm^fj:^ i^^^j^tm 

4 0 a. 2 4 0 b75^^S^$;fLS^ !/ :y h^^m^b. 

> h^^T^itfcf^fi, hP— ^ 2 0 Gfriag^iX 30 

fciS^^'^^y^^if UTCCD;^;^ ^2 3 3irJ:!9mr&g 
0 9{cA*f$tL. ^>^l::°:=i. — 2 0 9;i>^^1#oiBtta5t-IS 

[0 0 3 5] mmtL^^h^B^wi(Dmmmmhh.fzi 

-So 

(0 0 3 61 ^-f . Bg?4a'j^3^g 1 (Dm'^^\^nt:,t^m 40 

tWfty"'--^ CCD;^^ 7 2 3 3{;i^ «9t#^-ft7ttiJ 

ti. iii®:&«i:i^jt^K2.0 OftijXlfbix/cStJBggWft 
31 0 b;5SS^$ttri/^>So =^:/b''^->5^ 2 0 9';5S^^o 
Pftm/fg(5{:: J: »9 . mllggmft 3 10a, 3 i 0 b (co 

\^^ximi=^yV'tmm^H. m'^i^'bf)^^^t>hh.^o 3 
11a \^mm%m\^z 1 0 a \zn't^ikii^'t^^^-y^. 

3 1 1 b*tHtl0gS[Siifff,3 1 0 b{:iMi-aBiTL*=P'6^7r: 50 



•i-Vif.i u u :i - 0 r, , 

10 

«D*i6**i. mi^y'J\^^-t^&1^2:^<Dmy-<>t 
t J;V\ ?i;ib\ SijBggPilift 3 1 0 a i:^:JoV^T3 1 9 IIT 

[0 0 3 71 m^. m^\±mmmm. 3 1 o a . 310 

Lri|#:tt-§o W^Jf. #Mfft-h<7).i^3 13a. 3 13 

b y ^>::7i-:5o =^ ^^fc":^-'^ 2 0 9 (7:>®|tS|W&|5 

ttTBg^Biijfts 1 0 a \ziitdn^m.ii^'L^3 1 1 ^ tm 

1li,S3 1 3 a <irS:Sg-S^^:«^3 1 5 a ^»aiL. ^(7)^^^ 
3 15a t7K^^mmS 1 7 a ch^-TtftS a 1 a 

5o sff9ggw{t3 1 0 h\cii^n^mi^'L-3 1 

1 b 3 1 3 b i: ^I^J^Wt^ 3 15b ^^tH 

^(DU^Z 1 5 b <!r7jc¥*2p)»3 17b t^-t^mQ\ 

b^*i6^, -^UT. ^ft 0 1 a ct:SiS 0 lb ^it^i-^ 
^$:{ll^DitV>}r J:^ig«£7:)[p}fe-ftl (Torsio 
n) A 0 = 0 1b-0 1a{c:J:«9**^'5o rcDHlJi-f 

[0 0 3 8] mmi^COWl^.^. 313a. 313b 

;5^^Ti-^<h. mm\cT^a±mmm(Dm'7^3 1 5 a 

^9-3 1 5 b «!:^(^CS2^^.X^fiKbyc^/^>'-< 

3 2 0;6^'S^$n^o J; »9 , S^-fixA 0 

[0 0 3 9] 7S4b\ ffg^^FSll^a^B 1 XS!l^i-SH# 

^trfc^®$ti?iv\ mJSggP[ijft;0-?5<7:)if#1§ctta:ifi. fen 

[0 0 4 0] ^/d. ±fexfii7^#;6^2o(7:)(lfft^M^t 
■C#jt.'^.^«^-r^t,(D<!r Lfc;5v ::i >- 2 0 9 

(Dm{mvrm*^2<:>(DmmnmiSi^'ttt^nmmmm't 
wi^mmiimzmcitxi,]S:<. c^o^^fi^^D^fa-r 

tm'^y'-^^±y hl,::LxmM^mmm2 0 OiM 

[0 0 4 1 ] 2 0 9mm<-(o\3}^-rtiv'- 



mmU2 0 4rtlwEg$ix^:^y y hS.^7t^^2 4 0 
a, 2 4 n^l^:^^^2 2 7 (D^1^^iMAyr^&:^ 

a, 24 0 bli. pra^tSr^-f-5fi8PJ^>:/2 4 1 a, 

24 1b. 3^"r'><iM/^^X2 4 2 a , 2 4 2 b. +^ 
^ !/ ^> h Sri^o;^ y:yh«243a, 243b. ft.^ U 
>^X244 a, 2 4 4 b;^^?D«^$iX>5o y h*5 2 
4 3 a, 2 4 3 b{*^i^U>^X2 4 4 a , 2 4 4 b };i*t 10 

JSia-r^i^d^jroTt/^^o 246a, 24 6 b 

2 3 sic^^mmuwmn. h^fm^^2 4 o 
[0 0 2 51 2 5 o\±u-'^itm.2 1 o^^mmn^^ 

[0 0 2 6] tj::$s. mmmmxi^m^^^^mvtitK m 

l\ r;aj:i*ffi^Af::ct^#^¥9- 1 4 9 9 1 4#^ 
[0 0 2 71 EJL±(7:)J:5**»j^S;Sr4*og»v^>^7^ 

^mz\c^'tmm^(0'ynv^mjm^^^m\.xmm^ 30 

4^(Z)^^^T»j^a5(7:)XYZS®]tr J:o-CT^^ ;^ > 

1 7 \c^^xnh^^\m^m^s^(omim 

m^^m^t. *(IP&(5 5 0(7)ffl»(Cj:oT^::^>5^ 3 9J£{C 
[0 0 2 8] T^-r7i>^SSr^T^^fcfI. ilO^X^ 

HX'/^'f-vv^y^^fi^^mmmi^m^^^. ccd^ 
8 izxoxmi&^thtcmmmmmi^?' ^ 'J 4 3 so 



mm^titcmi^^mi^^mLx. yy^h^V'^^^i^<D:r. 

my"- ^ t mc^^- h'f"^^^ wommu 4 5 {diES ^ 
[0 0 2 9] mmijf:h^m^-t^m^ii. mtifMm^ 

n^n^o m^m^o:>mm\m^^xh<:>xh§:\\ m 
mmt)m»U5 2i^. ^*Sisi 3 s^m-^^^^m^t)^ 

hcotifitim^-(o{iL^mizm-:5i ^xmm:^\^xmitT^ m 

SU^f-i. *:ffi^A«;i^^WM¥l 0-108837 
[0 0 3 0] Jl^i^oj: 5t::LTl^-»MiStc:fett5^l^ 

hritch. 'e:=:.^ 3 9i.zm^^^^i^mc^ij^^x^ mm 
[0 0 3 1] ^-f. m&\^tL^mMm-^^m:'E:^jm 

^ft^^^;?^j7:,.b*^SZtJc5uff^4^7^'-^^^?|< Zt\z 
J:DT>^U~iy3 >S;!i5®|±S$ixSo r.coryu-v-a 



11 

i,r-#?5'ttfcStifiggwft3 1 0 a {C4<^^^T. iM'tem(Dm 

"mt l.tcm.^M3 1 9 (tet^L4''(L^3 l l a ;!i^mro^^ 

[0 0 4 2] :ft^#?#a^g2 0 0{wJ:^«iE^^fft;ioi/> 

iSa^IEfT:)®^. »Jffl]&f5 2 5 onm^Ty<—^-Y 2 1 8 
UT if fc:''- A i>T f^i^Ki" 

?F^T/<-f^^2 1 S(Dmt:ii^m<D-:k:^;^mm'^^x,^^ 
[0 0 4 3] Rtt^^>(7:)^l^r='-^t::S^X nMm'iE(D 

m-^. mmu2 5 o\^p\mrry<-^^2 1 s^dmpw* 

2 2 0(DBiPt§^^;tTVKo ^fc:> 

Ittc, ^S^^-2 1 3 ^jii^^Kb-Cu-if 

>^-r^r:<!rir, s>n-7^— ^ 2 1 some^cj: 

^2 2 0{:iJ:{9©JPI$tb/cm«<l:B§i$|-iCTyV-^>3 
vi-^o -^LT, :^') y Vr^<—^^ 2 2Q(r>mum^ 

[0 0 4 4] gi5^6^/^#^^#^^f7:)Tyu~v-3 Vfi,^^ 
^^«r/^-^^^2 6 OSr^SStCffigL. MjEMM^K' 

^<-^^&2 6 0^m^mPl-Ty<—^^ 2 6 lOffig 

m4-Ty<-^^ 2 6 1 im^mm^ - 'mm-t^o ^® 



12 

[0 0 4 5] ^Mi(DMmmm(D^m^w^W:2 0 ox\i^ 

-So 

[.0 0 4 6] ^fc. Sg?4ffly^^gl(rJ:5:^^ff^^^tK 

RP,3Sffig60-rH;55fc§:#^|:±. M#<^tflBga5Hftt^*5tt 

0;05fToTt^l/^L. :^lf^J|fi^K2 0 Of|iJ(7:):=i>-t::''^ 

—^2 0 9-efTortS^\ 

[0 0 4 7] 

[m 1 ] :^^mizm^^m^mmm.i^y^'r j>^(omfi^^^ 
■f-mxh^o 

-To 

[0 4 1 mmmmm^^m(D^^mmK.^^tftm'=f- 
30 mm^^--rmxh^. 

[IDS J nm^mmwKD^mmxh^o 

me] r-M.^^(Dmmmm^^-rmxh^o 

[0 7] ^mmm^»oyt^mRv^mm^(Dm.^m^^ 

nasi ^^S'Jr/<-f^-\^tg^^f^>^'jy^(7:)«^<^g^Pj 

1 mwmmw 

40 38 CCD;t7p<^ 

4 5 tStt&P 

5 0 $IJffiJtI5 

5 2 igEtff;^^»gR 

5 3 nmrn-^^mw-m 

5 4 ryu-v-a >^s^tfg(^ 

1 2 0 m&mt^'m'&it^^ 

2 0 0 ^flf ^ffi^B 
2 0 9 =i:/fc:'n. — ^ 
2 1 0 U-if5tzE 

50 233 CCD:^?^y 




10 7 1 



203 



219-iJLh-22l 233^ 




268-^ 1 224 



^227 

S^-^ ^-225 

223 240a^ i .^240b 

'2'l2m i -^^'^ 
243a-lR >^243b 

244a7 >^ Vif 
246a EC 246b 



(II 



109] 




